by drug intoxication and history of IDU), and HBV, HCV, and HIV screening results. ¶ Data for all deceased solid organ donors with one or more organs recovered for the purpose of transplantation during January 1, 2010-December 31, 2017 were analyzed.
Descriptive statistics and frequencies were calculated by year to assess trends in demographic characteristics and HBV, HCV, and HIV screening results among all donors and by donor risk type. The change in the proportions of IRDs, SRDs, drug intoxication reported as mechanism of death, and IDU history from 2010 to 2017 along with comparisons of HBV and HCV screening results between IRDs and SRDs were assessed using the chi-squared test, with p-values <0.05 considered statistically significant. Anti-HCV and anti-HIV screening results for the period 2010-2017, and nucleic acid test (NAT) results for the period 2014-2017 were used because implementation of the guideline recommendation for HCV and HIV testing by NAT did not begin until 2014.** Statistical software was used to conduct all analyses.
Deceased Donors
The annual number of deceased donors increased 29.5%, from 7,943 in 2010 to 10,287 in 2017 (Table 1) . Among the 70,414 deceased donors during this period, 57,782 (82.1%), 12,592 (17.9%), and 40 (<0.1%) were classified as SRDs, IRDs, and unknown risk, respectively. The mean donor age was 39.9 years, 59.6% were male, and 66.2% were white. The number of deceased donors with drug intoxication reported as the mechanism of death increased from 342 (4.3%) in 2010 to 1,382 (13.4%) in 2017 (p<0.001). Among those with drug intoxication as mechanism of death, the number with IDU history increased from 107 (1.3%) in 2010 to 825 (8.0%) in 2017 (p<0.001). From 2010 to 2017, hepatitis B surface antigen (HBsAg) positivity remained constant (0.1%), total hepatitis B core antibody (anti-HBc) positivity (indicating ¶ HBV: HBsAg, anti-HBc, and NAT; HCV: anti-HCV and NAT; HIV: anti-HIV, Ag/Ab and/or NAT. ** https://optn.transplant.hrsa.gov/resources/guidance/phs-guideline-forreducing-human-immunodeficiency-virus-hiv-hepatitis-b-virus-hbv-andhepatitis-c-virus-hcv-through-organ-transplantation-frequently-askedquestions-2013/.
previous or ongoing HBV infection) decreased slightly (from 5.0% to 4.7%), anti-HCV positivity increased (4.2% to 7.3%), and anti-HIV positivity increased slightly (0.0% to 0.1%). From 2014 to 2017, HCV RNA positivity increased (3.9% to 4.9%).
Increased Risk Donors
The number and percentage of IRDs among all deceased donors increased from 709 (8.9%) in 2010 to 2,704 (26.3%) in 2017 (Table 2 ) (p<0.001). Among IRDs, mean age was 35.2 years, 66.3% were male, and 70.0% were white. From 2010 to 2017, there were no substantial changes in HBsAg or anti-HBc positivity; however, anti-HCV positivity increased (15.9% to 21.6%). From 2014 to 2017, HCV RNA positivity also increased (8.6% to 15.7%).
From 2014 to 2017, the percentage of IRDs tested by HCV and HIV NAT increased from 4.6% to >99.9% and from 4.5% to 99.9%, respectively. During this period, 55 (one in 
Standard Risk Donors
Whereas the number of deceased SRDs rose from 7,226 in 2010 to 7,580 in 2017, the percentage of SRDs among all deceased donors decreased from 90.1% to 73.7% (Table 3 ) (p<0.001). Among SRDs, the mean age was 41.0 years, 58.2% were male, and 65.4% were white. From 2010 to 2017, HBsAg positivity remained constant (0.1%), whereas anti-HBc and anti-HCV positivity decreased (from 4.7% to 3.9% and from 3.0% to 2.2%, respectively). From 2014 to 2017, HCV RNA positivity decreased from 2.2% to 1.1%.
During 2014-2017, the percentage of SRDs tested by HCV NAT increased from 3.4% to 100.0%. During this period, among all HCV RNA-positive donors, nine (3.5%) were anti-HCV negative (four in 2015, two in 2016, and three in 2017). Although HIV NAT and HBV NAT are not recommended for SRDs, the percentage of SRDs tested for HIV and HBV by NAT increased from 3.3% to 100.0%. Compared with SRDs, IRDs were significantly more likely to be anti-HBc-positive (7.0% versus 4.3%, p<0.001), HBV DNA-positive (0.4% versus 0.1%, p<0.001), anti-HCV-positive (19.1% versus 2.3%, p<0.001), and HCV RNA-positive (14.9% versus 1.2%, p<0.001).
Discussion
During 2010-2017, the number and percentage of IRDs among all deceased donors increased. Similar to persons who die from opioid overdose in the United States, IRDs were more frequently white, male, and aged 25-34 years (2). Compared with SRDs, IRDs had higher HCV prevalence as well as a higher number and prevalence of acute HCV infections. Increases in opioid overdose deaths have likely contributed to the increasing number and percentage of IRDs in the United States as reflected by the increase in drug intoxication as mechanism of death among donors.
Some reports suggest underuse of IRD organs (3) . According to the current guideline, donors are categorized as IRDs if risk behaviors occurred within the 12 months preceding donation (1). Use of NAT has greatly reduced the window period of undetectable infection to, on average, 3-5 days for HCV, 11-13 days for HIV, and 20-22 days for HBV (4, 5) . Because universal donor NAT testing has been implemented since 2014, reduction of the 12-month period for IRD designation to a shorter interval warrants further consideration. Although this study does not assess the use of donor organs, modifications to current recommendations might increase their use while still protecting recipient safety. These modifications include shortening the 12-month interval to reduce the proportion of donors categorized as IRDs and reassessment of terminology that might currently be contributing to underuse of these organs.
Because of the increased risk for transmission of HBV, HCV, and HIV through transplantation of IRD organs, the guideline recommends posttransplant HBV, HCV, and HIV testing of IRD organ recipients, in addition to donor testing (1) . Standard posttransplant recipient testing is not otherwise routinely performed. The prevalence of HCV RNA positivity among IRDs (14.9%) was more than 12 times that among SRDs (1.2%). Because IRDs are at higher risk for HCV infection, identifying donor infection risk factors and conveying this information to recipients and their clinicians is important. This might ensure that recipients are screened posttransplant and, if HCV infection is diagnosed, offered treatment. HIV transmission from deceased organ donors to transplant recipients has not been identified in the United States since 2007 (6) . However, window period HCV transmissions from IRDs have been reported (7), and the investigation by CDC of additional donor-derived HBV or HCV transmissions is ongoing. Available data indicate direct-acting antiviral treatment might be safe and effective for transplant recipients with donor-derived HCV infection (8) . Effective therapy is also available for HIV and HBV donor-derived infection (9, 10) .
The findings in this report are subject to at least five limitations. First, these analyses focused on donor characteristics and did not compare SRD and IRD recipient outcomes. Second, data are limited to donors from whom at least one organ was recovered and do not include persons who might have been considered for donation but from whom no organs were recovered. Therefore, the testing results and mechanism of death might not fully reflect all persons considered for organ donation. Third, because IRD status is often determined by interviews of next of kin who might not be fully aware of donor risk behaviors, misclassification bias is possible. Fourth, the HIV Organ Policy Equity (HOPE) Act † † of 2013 permits the transplantation, under research protocols, of organs from donors with HIV infection to recipients who also have HIV infection. Data were unavailable to determine whether HIV antibody-positive or HIV RNA-positive donations occurred as part of the HOPE Act research studies, but these donors are likely to have been part of research studies covered by the HOPE Act, because donation from organ donors with diagnosed HIV infection is otherwise not permissible in the United States. Finally, the criteria for IRD designation changed with 
Summary
What is already known about this topic?
Drug overdose deaths and hepatitis C virus (HCV) infections have increased with the U.S. opioid crisis. The Public Health Service guideline for reducing unintended organ transplantation-associated hepatitis B virus (HBV), HCV, and human immunodeficiency virus (HIV) transmission describes criteria to identify increased risk donors (IRDs).
What is added by this report?
The the 2013 revised guideline (1) and might have contributed to the observed increase in IRDs. An increasing number of organ donors have a history of drug intoxication as the mechanism of death, mirroring the U.S. opioid crisis. These organ donors have high prevalence of HCV infection, but low prevalence of HIV and HBV infections. Identification of risk factors for viral bloodborne pathogen infection among organ donors is nonetheless important so that recipients and their clinicians can be notified and patients can be appropriately screened posttransplant. Prompt identification of posttransplant infection can facilitate early treatment. Given advances in technology and universal NAT implementation among solid organ donors, CDC and HRSA will continue to work with partners to review the current guideline recommendations to assess opportunities for refinement to reduce transmission of viral bloodborne pathogens and increase donor organ use.
